Abstract: This study aimed to investigate the effects of dietary tryptophan (Trp), pyridoxine and niacin supplementation on feed intake and growth performance of weaning pigs fed low-protein diet. A total of 42 day-old crossbred (Landrace×Yorkshire×Duroc) of weaned female pigs were reared under seven dietary treatments. Treatments were 1) corn-soybean meal diet, 2) pyridoxine + niacin, 3) pyridoxine, 4) niacin, 5) 0.30% synthetic Trp + pyridoxine + niacin, 6) 0.30% synthetic Trp + pyridoxine and 7) 0.30% synthetic Trp + niacin. The experimental results indicated no significant difference (p>0.05) in feed intake for pigs fed the experimental diets. However, pigs fed the synthetic Trp + pyridoxine diet tended to have better feed intake among dietary treatments, followed by synthetic Trp + niacin diet. Overall (wk 1 to 8), pigs consuming supplemental Trp diets had better weight gain and feed efficiency than without Trp supplemental pigs (p<0.01). In conclusion, supplementation of Trp in combination with pyridoxine or niacin in weaning pigs diets greatly improve growth performance than only supplementing Trp alone in low crude protein diet.
INTRODUCTION
Protein represents the most expensive component of pig diets. The use of low-protein diets supplemented with essential amino acids may reduce feed costs and decreased nitrogen excretion from livestock. A lowprotein diet usually has low soybean meal and high corn in the diet. In corn cereal based diets tryptophan (Trp) is the first limiting amino acid for pigs (Baker et al., 1969; Sharda et al., 1976) . The low level of the amino acids Trp in corn protein has been one of the important factors limiting the amount of this cereal grain in swine diets (Wahlstrom et al., 1977) .
Tryptophan is known to play important biological roles, most of them being associated to metabolic pathways. Trp is the precursor for the synthesis of serotonin, an important neuromediator associated to mood, stress response, sleep and appetite regulation (Henry et al., 1992; Voet and Voet, 1995; Le Floc'h and Sève, 2007) . Dietary tryptophan can be converted to niacin has been shown in many reports (Krehl et al., 1945; Firth and Johnson, 1956; Blodgett et al., 2002) . Niacin is an essential vitamin in pig diets. Young piglets require a dietary source of niacin when fed diets deficient in Trp (Luecke et al., 1947; Ivers et al., 1993; Real et al., 2004) .Vitamin B6 is a collective term for pyridoxal, pyridoxine and pyridoxamine and their phosphorylated forms (Rall and Meydani, 1993) . Pyridoxine plays a role in the conversion of Trp to niacin derivatives in rats, mice and swine (Okada et al., 1997) . However, there is very little published information on supplemental Trp in combination with pyridoxine and niacin in low-protein diet of weaned pigs. Therefore, the objective of this study was to investigate the effects of dietary Trp, pyridoxine and niacin supplementation on feed intake and growth performance of weaning piglets.
MATERIALS AND METHODS

Animals, experimental diets and management:
The experiment was conducted in the nursery house of the farm in National Pingtung University of Science and Technology, Taiwan, Republic of China. Three-way crossbred (Landrace×Yorkshire×Duroc) females were used as experimental animals. A total of 42 pigs, which were weaned at approximately 28 days of age, were distributed into 7 treatments randomly. Each treatment had 3 pens. Each pen had 2 piglets. There were 6 replicates for weight gain and 3 replicates for feed intake and feed efficiency. Pigs were fed a low-protein diet, 12% Crude Protein (CP) corn-soybean meal diet for 8 weeks. Pigs were housed in partially slotted and solid concrete floor pens, with an automatic watering cup and heating lamp. Feed and water were provided ad libitum during the entire experimental period of 8 weeks growth performance. Feed was provided in a mash form in the feeder. The feeders were checked twice daily at 0600 and 1800 h to remove and weigh the residue in the feeder and also make sure the feeders were not empty. Feed refuse and feed supplied were carefully weighed prior to feeding times. The amount of feed was about 0.5 to 1 kg more than the pigs could eat. Every evening, the residue in the feeders was collected into a plastic container and weighed. The daily feed consumption and weekly body weight were recorded for Average Daily Feed Intake (ADFI), Average Daily Weight Gain (ADWG) and Feed Efficiency (FE) calculations. T1  T2  T3  T4  T5  T6  T7  SEM   2 Sig. Statistical analysis: For each animal, ADFI, ADWG and FE ratios were calculated based on a weekly basis using the formulas: ADFI = Total weekly feed intake/7; ADWG = Total weekly WG/7; FE = ADWG/ADFI. The experimental data were analyzed as a randomized complete block design with one pen as the experimental unit. Pigs were blocked on the basis of initial weight and analysis of variance was performed using the general linear model procedure of SAS software (2004). Differences among treatment means were determined using Duncan's New Multiple Range Test (DNMRT) at p<0.05 significant level.
RESULTS AND DISCUSSION
The effects of dietary treatment on feed intake of pigs are shown in Table 3 . There were no significant differences (p>0.05) of feed intake observed in any treatment. However, throughout the entire 8-wk study, pigs fed a diet containing synthetic Trp + pyridoxine (Treatment 6) showed better feed intake than other dietary treatments, followed by pigs fed the diet with synthetic Trp + niacin (Treatment 7). The results of the present study indicated that there was a tendency for supplementation of Trp, pyridoxine and niacin in the low-protein diet to improve feed intake. These findings are in concordance with Hsia (2005) who reported that feed intake of pigs improved when the total level of Trp is increased from 0.177 to 0.237% in a corn-soybean meal diets. Another study conducted by Ettle and Roth (2004) also reported that piglets showed a clear preference for a higher Trp diet when given a choice of feeding between the higher Trp diet and a Trp-deficient diet. The feed intake was lower for the pigs fed treatment 5 (synthetic Trp + pyridoxine + niacin) when compared with the two Trp treatments (Treatment 6 and 7). The result may be due to two possibilities; Firstly, we did not have as much as excess Trp and secondly, the niacin level is in excess (niacin equivalent from excess Trp). The excess or insufficiency of essential nutrients to some extent generally makes pigs eat less. This imbalanced diet normally leads to lower feed intake of pigs (Harper and Roger, 1965; Li et al., 1998; Dong and Pluske, 2007) .
Weight gains of pigs fed the experimental diets are presented in Table 4 . The results showed that during the entire wk 1-4, wk 5-8 and wk 1-8 experimental period, weight gain of pigs effected by dietary treatments was significant (p<0.05; p<0.01 respectively). Pigs fed treatment 6 (synthetic Trp + pyridoxine) had the highest weight gain among dietary treatments, followed by treatment 7 (synthetic Trp + niacin) and treatment 5 (synthetic Trp + pyridoxine + niacin). Pigs fed a diet containing pyridoxine (Treatment 3) had the lowest weight gain. In addition, pigs consuming supplemental Trp diets (Treatments 5, 6 and 7) had better weight gain than without Trp supplemental groups (Treatments 2, 3 and 4) and control group (Treatment 1). Table 5 indicated dietary treatments affected feed efficiency significantly (p<0.01) during the entire experimental period (wk1-8). The feed efficiency also showed the same trend as the trend in weight gain.
The finding in this study are contrary to those of Kerr et al. (1995) , who reported that pigs fed the low crude protein diets without amino acid supplementation grew more slowly and had less efficient in feed conversion. In contrast, one study found that no significant differences in the feed efficiency, weight gain and intake of weaned pigs fed niacin diet. However, increasing dietary niacin tended to improve feed efficiency (Real et al., 2004) . Woodworth et al. (2000) also reported that added dietary pyridoxine (vitamin B6) or thiamin (vitamin B1) in diet of weaning pigs improve weight gain. These results showed greater weight gain for pigs fed 3.9 mg/kg of added pyridoxine. Table 5 : Effect of diet on feed efficiency of the experimental piglets (g feed/g) Treatments 
CONCLUSION
From the results obtained in this study, we conclude that supplemental synthetic Trp with pyridoxine diet showed the best feed intake and growth performance. Dietary Trp-supplemented pigs had better growth performance than non-supplemental Trp pigs. Furthermore, providing pigs with the supplemental Trp in combination with pyridoxine or niacin for weaning pigs greatly improve growth performance than only supplementing pyridoxine or niacin alone in low CP diets for newly weaned piglets.
